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R. H. BING earlier in [5] . In the plane let D\, D2, be a sequence of chains between the distinct points p and q such that for each positive integer i 9 (a) Dj + i is crooked in Dj, (b) no link of D; has a diameter of more than l/i, and (c) the closure of each link of Dj + i is a compact subset of a link of D .The common part of the sum of the links of D ί9 the sum of the links of D 2 , is a pseudo-arc. That it is hereditarily indecomposable is shown in [2] and [5] .
A continuum can be chained if for each positive number €, the continuum can be covered by an 6-chain. A composant of a continuum IF is a set H such that for some point p of W, H is the sum of all proper subcontinua of W containing p. We recall that a nondegenerate indecomposable compact continuum has uncountably many composants and no two of its composants intersect each other. The following result holds in a metric space.
THEOREM 1. The compact nondegenerate hereditarily indecomposable continua M and M' are homeomorphic if each can be chained. In fact, if p and q are points of different composants of U while p ' and q' are points of different composants of M , there is a homeomorphism carrying M into M ', p into p ', and q into q '.

Proof
Since M can be chained, there is a sequence C\, C2, * such that C( is a lΛ'-chain covering M, each element of Q intersects M 9 and C + i is a refinement of Q.
First, we show that there is an integer n 2 so large that C n is crooked in is crooked in C n ί .
Let p and ^ be points belonging to different composants of M Then for each integer /, there is an integer k greater than j such that the subchain of C nk from p to q has a link that intersects the first link of C n • and has a link that intersects the last link of C n .. To see that this is so, let Wι be the sum of the links of the subchain of C ni from p to ςr. Since the limiting set of each subsequence W ι , W 2 , • is a continuum in M containing p + q 9 each such limiting set is M Hence, some Wk(k > j) intersects both the first and last links oiC n^ and the subchain of C n , corresponding to ]\% has links intersecting the first and last links of C n •• We find from Theorem 4 of [2] that there is a chain Ej such that the first link of Ej contains p, the last contains q 9 Ej is a consolidation of Cnj, while each link of Ej lies in the sum of two adjacent links of C n and is therefore of diameter less than 2//. Hence, there is no loss of generality in supposing that each of the chainŝ ι 9 C 2 9 * * * is from p to q. Therefore, there is a sequence D ί9 D 2 9 * * * oί chains from p to q such that for each positive integer [2] shows that there is a homeomorphism that carries M into M' , p into p ; , and q into q'.
The preceding theorem shows that M is homogeneous and homeomorphic with each of its nondegenerate subcontinua It also reveals that the continua studied by Knaster [3] , Moise [5] , Bing [2] , and Anderson[l] are all topologically equivalent and are pseudo-arcs.
QUESTION. It would be interesting to know if each nondegenerate bounded hereditarily indecomposable plane continuum which does not separate the plane is homeomorphic to M This question would be answered in the affirmative if it were shown that each bounded atriodic plane continuum which does not separate the plane can be chained (see Section 6, below).
3. Most continua are pseudo-arcs. Mazurkiewicz showed [4] that the continua 46 R. H. BING contained in a circle plus its interior which were not hereditarily indecomposable were of the first category. We go even further to show that those which are not pseudo-arcs are of the first category.
The space of compact continua in the metric space S is the metric space C(S) whose points are the compact continua of S, where the distance between two elements gι, g 2 of C{S) is the Hausdorff distance between them in S, namely L.U.B. (distance from x to gι in S), x £ gι + g 2 ί = 1,2. By saying that most compact continua of S have a certain property, we mean that there is a dense inner limiting (G §) subset W of C(S) such that each element of W has the property (when regarded as a continuum in S). The collection of continua of S with this property is said to be of the second category.
The following theorem holds in a space S which is either a Hubert space or a Euclidean /i-space {n > 1).
THEOREM 2. Most compact continua are pseudo-arcs.
Proof. Let Fι be the collection of all compact continua f in S such that /can not be covered by a 1/i-chain. If / t , f 2 , ' is a sequence of elements of Fι converging to a compact continuum / 0 , / 0 is an element of F( because if a 1/i-chain covers / 0 , it covers some fj Hence, Fj is closed in C(S).
Let G( be the set of all compact continua K such that K contains a subcontinuum K' which is the sum of two continua Kι and K 2 such that K\ contains a point at a distance (in S) of \/i or more from K 2 , while K 2 contains a point at a distance of \/i or more from K\ Then G( is a closed subset of C(S) Furthermore, the collection of points of S is closed in C(S)
The collection of all pseudo-arcs is dense in C(S). For suppose that g is an element of C(S) and € is a positive number. There is a broken line ab whose distance (in C(S)) from g is less than e/2. Let D be an e/2-chain from a to b covering ab such that each element of D is the interior of a sphere. There is a pseudo-arc h containing a + b which is covered by D. The distance from g to h is less than € in C(S).
Each element of C(S) not belonging to ΣF; can be chained and each element of C(S) not belonging to ΣGj is hereditarily indecomposable. Let W be the set of all elements g of C(S) such that g is not a point of S, g is not an element of any Fi, and g is not an element of any Gj By Theorem 1, each element of {F is topologically equivalent to M However, W is a dense inner limiting subset of C(S) 4. Decomposition of a pseudo-arc. Like a simple closed curve, the pseudo-arc is homogeneous; and like an arc it is homeomorphic with each of its nondegenerate subcontinua. We now show that like both a simple closed curve and an arc, it is topologically equivalent to itself under a nontrivial monotone decomposition. 
5.
Other types of hereditarily indecomposable plane continua. The pseudo-arc can be imbedded in the plane. We now show that there are nondegenerate hereditarily indecomposable plane continua which are not topologically equivalent to the pseudo-arc. In fact, there are as many topologically different hereditarily indecomposable plane continua as there are plane continua.
A method which differs from the one below of showing that there are topologically different nondegenerate plane continua is to consider in 3-space the intersection of a plane with a hereditarily indecomposable continuum which separates 3-space. That there are such continua in 3-space will be shown in my paper, Higher dimensional hereditarily indecom,posable continua, which proves that there are hereditarily indecomposable continua of all dimensions. and an integer w such that the distances from p to K and from q to H are each greater than 2/w. Suppose e; and e, are elements of £ M; + 1 containing p and q respectively. Since E w +ι is crooked in E w9 there are elements e r and e s in E w +ι such that e Γ separates e; from e s in £ M;+1 , each point of e s is nearer than 2/w to p, and each point of e r is nearer to g than 2/w. Then # would not be connected because it has a point in e s , a point in e/, but none in e Γ .
QUESTIONS. Theorem 1 shows that if Mi and M 2 are two nondegenerate chained hereditarily indecomposable continua, they are topologically equivalent and each is homogeneous. Suppose W x and W 2 are two continua, each defined as described in Example 2. It would be interesting to know if Wγ would necessarily be homeomorphic to W 2 Also, is any such continuum homogeneous? Let Mi be a pseudo-arc in the plane. Suppose P l , l > P l , 2 > * " * 9 P i , J l ι > P 2 , l > ' * * is a converging sequence of different points of M\ such that P ι? y is not accessible from the complement of any nondegenerate subcontinuum of M x containing it, and γ>i 9 j belongs to the composant containing p r fS if and only if i = r. 
